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. .. -NPG WPRT NO. 968

Static Fragmentation of Brandt 120mm Mortar kmmunition

1. This test was conducted to determine the fragmentation
characteristics of Light and Heavy Brandt 120mm mortar ammunition.

2. The fragmentation characteristics of the Light and heavy 120mm
Brandt Mortars were as follows%

No. Hits in total polar
zone 500 - 1400 873 1340

Uedian Fragment Velocity (ft/sec)
in polar zone 80* - 1100 3930 4900

No, Head Fragment$ in weight
Groups% 5/8 - 2 1/2 grams 768 1236

2 1/2 - 10 grams 564 715
10 - 40 grams 237 188
40 - 160 grams 7 29

JUm' 7 1955
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CONFIDENTIAL
SECURITY INFORMATION 1



T

CONFIDENTIAL NPG R,aPORT NO. 968

Static Fragmentation of Brandt 12Cmm Mortar immunition
-a - a a - -

TaBLA OF CONTiM

b YNOPbI&S. . . . . . . . . . . .

TUBLL, OF CONTNTb,................. , . . 2

AUThORITY. . . . . . . .* , . . . . . . . . . . . 3
M0IT 0 0 0 0 0 0 S 0 * 3

B JCKGROUND Tb . . . . . . . . . . . . . . . . . . 3

PiMIOD OF T,b6T . . . . . . . . . . . . . . . . . . . . . . 3
DSXRIPTION OF ITEMb UNDER TEST. . . . . . . . . . . . .4

PROCEDURL. . .. .. .a .. . . . . . .

CONCLUbIONS . . . . . . . . . . . . . . . . . . . . . o 7

,&PPtiDIX A - 120mm MORTR5, PhOTOGRj.Ph6. . . . FIGURk& 1-3 (Incl)

,PPANDIX B - FR,.WaCNT PAC DILTRIBUTION U . . TABLE I 1-2 (Incl)
TI.BL"- 11 1-2 (Incl)

j,PPzUDI C - FRAG?lNT VLOCITY DTA . . . . I 1-6 (Incl)
T.BLS IV 1-6 (Incl)

JPP"JNDIX t, - FR&GM6NT M"&& DIBTRIBUTION. .. . TBLBS V-VI (Incl)
FIGURES 4-13 (Incl)

APPLNDIX S - DITRIBUTION. . . . . . . . . . . . . 1-2 (Incl)

CONFIDENTIAL
" CURITY INFORM,TIOV 2



CONFIDONTIAL NPO REPORT NO. 968

Static Fragmentation of Brandt 120mm Mortar Ammunition

INTIjORU21ION

1. AUThORITYa

This test was authorized by reference (a) and conducted under
Task Assignment NPG-Re2c-35-1-52, reference (b).

2. REFEE.NCESs

a. BUORD Conf 1tr NP9 Re2c-RXsbac Ser 28034 of 7 Nov 1951
b. BUORD Conf ltr NP9 Re2c-HRisaw Ser 23964 of 4 Aug 1951
c. CUC Restr ltr 40-11-mlb to BUORD of 23 July 1951
d. PicLtinny Arsenal Restr Report Serial No. 1823 of

14 Aug 1951

3 • BACKGROUNDa

The Commandant of the Marine Corps requested the Bureau of
Ordnance in reference (c) to give standard Navy tests for storage
compatibility, handling, shipment, and fragmentation of Brandt
120mm mortar ammunition. Reference (a) requested the Proving
Ground to determine the fragmentation characteristics of light
and heavy Brandt 120mm mortar ammunition.

4. OBJECT OF TbbT&

This test was conducted to determine the fragmentation
characteristics of light end heavy Brandt 120mm mortar ammunition.

. PLIOD OF T.&T

a. Date Project Letter 7 November 1951
b. Date All Necessary A&terial Received 3 January 1952
c. Date Commenced Test A January 1952
d. Test Completed 18 February 1952

CONFIDENTIAL
6CURITY INFOR"TION 3



CONFIDETIAL NPG RIPORT NO. 968

Static Fragmentation of Brandt 120mm Mortar Ammunition

Dk.TA1L&. OF T-

6. DSbCRIPTION OF 1TkZfii bMkJi T &bTa

Two types of Brandt 120mm Mortars light &nd hoavy, %ere
tested. Reference (d) contained examination d&ta of both types
which yere obtLined by Picatinny Arsenal. Some of these data are
included in the following descriptions.

Approx. V,t. and
a. Light Mortar Dimensions

Empty shell, w/o Fin Assembly 18.9 lbs.
Nose Fuze modified at NOL .4 lbs.
Fin Assemhy (empty) 3.2 lbs.
* xplosive Load 5.9 lbs.
Total Weight before fragmentation 28.4 lbs.
Length of 5.ell with adapter 1682 inches
Diameter at Bourrelet 4.682 inches
I-all thickness at forvard bourrelet 0.478 inches
W all thickness 1" forward of base cavity 0.329 inches

Approx. %t. and
b. Heavy Mortar Dimensions

k.mpty shell, w/o Fin Assembly 24.0 lbs.
Nose Fuze, modified at NOL .4 lbs.
Fin Assembly (empty) 3.2 lbs.
*j xplosive Load 9.7 lbs.
Total L0eight before fragmentation 37.3 lbs.
Length of shell sith udapter 21.91 inc.hes
Diameter at Bourrelet 4.684 inches
V.all thickness at for%erd bourrelet 0.381 inches
%,all thickness I" forwurd of base cavity 0.244 inches

The explosive loads of these mortars were as follo%ss

Booster Picric Acid .04 .05
Core TNT .23 1.12
Bursting TNT5 8.14
Total explosive charge %eights 5.95 9.71

CONFIDENTiAL
&ECURITY INFOR NT ION 4



CONFIDENTIAL NPG RWPRT NO. 94

btatic Fragmentation of Brandt 120mm Mortar 4mmunition
----------------- ---- ---- -- -- -- - -------

&ll mortars detonated in these tests were with empty fin assem-
blies. All fuzes wore combination point detonating or delay,
Type V18-1-R, and were modified by the Naval Ordnance Laboratory
for static detonation. Photographs of these mortars are shown in
Figures 1, 2, and 3.

7. PROCiDTi"

at wfpace distkibution daLa were obtained in a 30' radius
semi-circular space distribution arena having 1/8" mild stael
panels 5' high, marked off into 50 polar angle zones about the
axis of the mortar %rith the nose pointing toward 00. Complete
penetrations of the panels vere recorded.

b. Fragment velocity determinations %ere obtained by the
usual high speed photographic technique in a 30 foot radius arena.
The camera used was a 35mm Fastax. Fragment velocities obtained
are the mean velocities over the first thirty feet of travel of
beam spray (polar angle 800 - 1100) fragments.

c. The determination of fragment mass distribution was
conducted in a sawdust-filled chamber. Aach mortar was supported
on its side in a cane fibLrbo&rd box. A&fter each detonation, the
sawdust us sifted and the fragments collected V,1th the tail (fin)
assembly fragments and the fuze fragments separated and classified
separately from the mortar body fragments.

d. The forty rounds of mortars were fired as follows;

Mortar No. of Rounds

Heavy 5 9 6

Light 5 9 6

CONFIDLNTIAL
StCURITY INFORLATION 5



CONFILMIAL NPG RLPORT NO. 968

Uatic Fragmentation of Brandt 120mm MortPr Ammunition

8. R&$LT6 AND DISCUSbIONs

a. bpace Distributions

Detailed space distribution data are listed in Tables I
End II and the nine (9) round average of fragment hits per total
zones ere summarized as follows:

Roa oeLight Mlort&X heavy Mortr

0-500 4 8
50 ° -900 232 29
90*-1100 590 92
1100-1400 51 119
1400-1800 0 0

Tot&ls (00-1800) 877 1348

The heavy 12Omm mortar produced an avorage of -pproximately 50%
more fragment hits than the light mortar.

b. Fragment Velocitys

Detailed fragment velocity dr.te ar listed in Tebles III
and IV cnd are summarized es follows:

kort&r 6 Rd. Average MediEn Frtgment Velocity
11DOPolc.r Angle Lone CU0-1iO°)

Light 3930 ft./sec.

Heavy 4900 ft./sec.

The average median fragment velocity of the heavy 120mm mortar was
approximately 2%o higher than that of the light 120mm mortar.

CONFIDE 1TIAL
S.CURITY INFORMTION 6



CONFIDbNTIAL NPO Rz,.PORT NO. 968

btatic Fragmentation of Brandt 120mm Uortar Ammunition
-- - ------- ------------------ - - -

c. Mass Distributions

Detailed fragment mass distribution data are listed in
Table: V and VI and photographs of each round are shown in
Figures 4 to 13 inclusive. The data are summarized as follows.

Mortar 1 RdXAES Mer of Frgpgnts
TY26 5/8-2 1/2 2 1/2-10 10-40 40-160 160-640 640+

rAms U A AM -&AM L tzrams

Light 768 564 237 7 0 0
heavy 1236 715 183 29 1 0

GQNCLWa1ON6

9. The fragmentation characteristics of the Light and Leavy 120mm
br&ndt Mortars %.ere as follo%st

No. Hits in total polar
zone 500 - 1400 1340

Median Fragment Velocity (ft/sec)
in polar zone 806 - 1100 3930 4900

No. H.ead Fragments in veight
Groupst 5/8 - 2 1/2 grams 768 1236

2 1/2 - 10 grams 564 71
10 - 40 grams 237 188
40 - 160 grams 7 29

CONFIDENTIAL
6"-CbhITY INFOR"I4.TION 7



CONFILWNTIAL NPG P.PORT NO. 968

static Fragmentation of Brcndt 120ram Morttr 4mmunition

The tests upon which this report is based were conducted bys
V. PhILIPCEUK, Fragmentation Battery Officer,

Fragmentation Division,
Terminal Ballistics Department

This report was prepared by&
V. MhIL1PChbK, Fragmentation Battery Officer,

Fragmentation Division,
Terminal Ballistics Department

This report %as reviewed by&
B. H. LYDDA&NL, Director of Research

Terminal Ballistics Department
V. B. h0bLT60N Lieutenant Commander U6N

lerminal Lallistics LaIteries Officer
Terminal Ballistics Department

R. T. RULL, Lieutenant Commander, UIA
Terminal Ballistics Offieer
Terminal ballistics Department

C, C. BRABLs, Director of Research, Ordnance Group

APPROVIZ& IRINU 'I. DMQ;
Rear &dmiral, UbN
Commander, Naval Proving Ground

C. T. MIAURO
Captain, U6N
Ordnance Officer
By direction
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CONFIDAXTIAL NPG Ri,PORT no. 968

ftatic Fragmentation of Brandt 120mm Mortar Ammunition
- - - -. ---- --- --- ------ -- ------ -

BPCh D1&RIBTIOJ DhLTk

30' Radius &pace "rena 8 January 1952
1/8" M panels 5" high
120mm Light Brandt Mortars

Zone, Rd. Rd. Rd, Rd. Rd. Rd. Rd. Rd. Rd.kgeA _1_ _4 ._ _! _ ._ _1_ _.2_

0-5 ,5 .5 .5 .5
5-10

10-15
15-20
20-25
25-30
30-35 1 1
35-40
40-45
45-50
50-55 1
55 -60 1 1 2 1
60-65 3 1 1 3 1 1 2
65-70 1 2 1 1 2 1
70-75 3 1 1 1 1 1
~80 1 3 1 1 1

80-85 1 1 1 1 2
85-90 4 2 2 1
90-95 4 1 6 3 4 8 2 5 3
95-100 3 4 7 4 2 4 2 3

100-105 5 6 6 5 3 5 4 3 9
105-110 4 3 3 4 5 2 7 1 4
1K-115 1 1 1
115-120 1 2 1
120-125 1 1
125-130 1 1 1 1
130-135 1 1 1
135-140
140-140
145-15
150-155
155-160
16o-165
165-170
170-175175-180
CONFIDN;NT IAL

&L-CUT IY INFORMATION 1 4PPjeNDIX B
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CONFIDENTIAL NPO RL-PORT NO. 968

Static Fragmentation of Brandt 120mm Mortar Ammunition
~~~~~- --------------- -- -- -- -- - --

JA" I (Continued)

WWkjia LlbaTRILIJON DLLT

30' Radius 6pace Arena 8 January 1952
1/8" 16 panels 5" high
120mm Light Brandt Mortars

Average Impacts Average Impacts Average Impacts
Zone, Per 50 Lone Per Total 50 Per Unit Solid

on Pan e1 2.one Anile
0-5 0.2 .4 17
5-10
10-15
15-20
20-25
25-30
30-35 0.2 4 14
35-40
40-45
45-50
50-55 0.1 3 7
55-60 0.8 25 60
60-65 1.3 44 89
65-70 0.9 30 60
70 0 30 6
g5:9 0:60
o.85 0.7 30 50
85-90 1 40 70
90-95 4 150 300
95-100 3.2 119 220

100-105 5.1 18 350
105-110 3.7 133 250
110-115 0.4 13 30
115-120 0.4 13 30
120-125 0.26 14
125-130 0.4 11 30
130-135 0.3 8 20
135-140
140-145
145-150
150-155
155-160
160-165
165-170
170-IZ5
175- I

CONFIDENTIAL
SLCURITY INFOMUTION 2 APPENDIX B



CONFi AL NPG W OP0RT NO. 968

btatic Fragmentation of Brandt 120mm Mortar *mmunition
- - - - -e- - - - - a

bP.LCE DITIBUTION DT

30' Radius bpace Arena 8 January 1952
1/8" V6 panels 511 high
120mm heavy Brandt Mortars

Zone, Rd. Rd. Rd. Rd. Rd. Rd. Rd. Rd. Rd.

0-5 .5 .5 .5 .5 .5 .5
5-10
10-15
15-20 1 1
20-25 1
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65 1 2 1 1 4 2
65-70 2 2 1 1 3 1 3 3 2

7-51 2 2 4 1 2 2 2 2
7-8o1 1 4 1 2 1
80-85 1 2 3 8
85-90 1 4
90-95 7 3 1 3 3 3 2 6
9'.'-100 11 4 5 b 4 7 9 6 9

100-2105 2 8 7 7 13 6 10 6
105-110 6 10 9 6 9 6 7 7 9
110-115 4 2 2 2 2 3 1 1
115-120 2 1 4 1
120-125 1 1 1 1
125-130 1
1Jo-135
1 5-140 1 1
140-145
145-150
150-155
155-160160-165
165-170
170-10

CONFIDENTIAL
6fCURITY INFORMATION 1 APPENDIX B
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CONFIDMIAL NPG RjPORT NO. 968

6tatic Fragmentation of Brandt 120mm Mortar Ammunition
- - - - - - -- -- -- -- --- --- -- ----- - - - -

TABLE II (Continued)

&PICE DITRIBUTION DT

30' Radius Lpace Arena 8 January 1952
1/8" L6 panels 5" high
120mm Heavy Brandt Mortars

Average ImpEcts Average Impacts Average Impacts
Zone, Per 5* Zone Per Total 50 Per Unit bolid
Rron anel --lone . nizle
0-5 0.3 .6 30
5_-10

10-15
15-20 0.2 2 13
20-25 0.2 3 13
25-30
30-35
35-40 0.1 2 7
40-45
45-50
50-55
55-60 0.1 3 7
60-65 1 30 70
65-70 2 70 140
70-75 2 70 140
75-8O 1 40 70
80-85 1.6 60 110
85-90 0.6 20 40
90-95 3.4 128 230
95-100 b.6 250 470
100-105 7.2 270 500
105-110 7*7 280 530
110-115 1.9 66 1 0
115-120 0.9 30 O
120-125 0.4 12 30
125-130 0.1 3 7
130-135 0.1 3 7
135-140 0.2 5 13
140-145
145-150&50-155
155-160
160-165
165-170
170-175
175-180

CONFIDENTIAL
bLCURITY INFORM.LTION 2 APPLNDIX B



CONFIDMIAL NPG ROaRT NO. 968

Static Fragmentation of Brandt 120mm Mortar i,mmunition

FRAGMENT VIuLOCITY DAT

35mm Fastax Camera 3270 frames per sec.

Rd. 1, Light 120mm TNT Filler

Total iveight 28.34 Lbs, Filler Yeight 5.95 Lbs.

Frame in Mhich
Hil Oegurrgd No. Framents Clcity(LZS)

21 5 4670

22 5 446o

23 12 4270

24 4 4090

25 5 3920

26 9 3770

27 7 3630

28 3 3500

29 4 3380

30 7 3270

31 5 3160

33 2 2970

Median 3900

Average 3840

CONFMALNTIAL

"CURITY INFORMTION 1 APPENDIX C

|



COFIDENTI L NPG R,6PORT NO. 968

btatic Fragmentation of Brandt 120mm Mortar Ammunition

T1 = III (Continued)

UA&QHGMN V&WLC IZ! DaAi

35mm Fastax Camera 3270 frames per sec.

Rd. 2, Light 120mm TNT Filler

Total V.eight 28.44 Lbs. FVller ",eight 5.95 Lbs.

Frame in U hich
hit Occurred No. Fragients Velocity (f/)

21 3 4670

22 7 4460

23 14 4270

24 9 4090

25 7 3920

26 9 3770

27 8 3630

28 8 3500

29 7 3380

30 5 3270

31 3 3160

33 1 2970

Median 3950

A,verage 3860

CONTIDV-TT IAL
".CURITY I4FORATION .2 APPLNDIX C



CONFIDLNTILL NPG REPORT NO,. 968

6tatic Fragmentation of Brandt 120mm Mortar kmmunition

TALBLL II (Continued)

FRi,GMNT VELOCITY DATA

35mm Fastax Camera 3240 frames per sec.

Rd. 3, Light 120mm TNT Filler

Total V,eight 28.23 Lbs. Filler V.eight 5.95 Lbs.

Frame in V,hich
hit Occurred f i FXa&ments Velocity (U/s)

22 13 4420

23 9 4230

24 7 4050

25 6 3890

26 7 3740

27 8 360

28 14 3470

29 6 3350

30 5 3240

31 1 3140

1 3040

Median 3800

Average 3810

CONFIDLN2I1,L
&CURITY INF0i 1TION 3 jJPPENDIX C



CONFIDSNTI"I NPG RLPORT NO. 968

atatic Fragmentation of Brandt 120mm Mortar Ammunition
- - - - - - - - - - - - - - - W - - - - - - - --- - - - -- - -

TaBLz III (Continugd)

FRAGMET VI.LOCITY DATA

35mm Fastax Camera 3210 frames per sece

Rd. 4, Light 120mm TNT Filler

Total *eight 28.24 Lbs. Filler V.eiht 5.95 Lbs.

Frame in lvhich
Hit Occurred no. Fragments Velocity (f/s)

20 1 4820

21 15 4590

22 10 4380

23 7 4190

24 12 4010

25 12 3850

26 14 3700

27 11 3570

28 9 3440

29 4 3320

31 1 3110

Median 4010

Avei.age 3950

CUN'lUXUAbiL

&LCURITY INFORiATION 4 iJFi.NDIX C



CONFIDENTIAL r1P.'s Ri;PORT NO. 968

btatic Fragmentation of Brandt 120mm Wortar Ammunition

TBLE III (Continued)

IMG= VELOCITY DATA

35mm Fastax Camera 3090 frames per sec.

Rd. 5, Light 120mm TNT Filler

Total teight 28.28 Lbs. Filler I.eight 5.95 Lbs.

Frame in 1hich
Hit Occurred N2. EZagcnts Velocity (f1s)

20 5 4640

21 10 4410

22 13 4210

23 14 4030

24 8 3860

25 10 3710

26 11 3570

27 15 3410

28 8 3310

29 1 3200

30 2 3090

Median 3950

Average 3850

CONFIDENT!aL
.CURITY INFORMw1ON 5 APP"DNDIA C



CONFIDENTI,&L NPG RLPORT NO. 969

Ltatic Fragmentation of Brandt 120mm Mortar &mmunition

TAbL III (Continued)

FAGMxkT VLOCITY DJiTA

35mm Fastax Camera 3125 frames per sec.

Rd. 6, Light 120mm TNT Filler

Total V-eight 28.27 Lbs. Filler V,eight 5.95 Lbs.

Frame in Vhich
Hit Occurred No. Fra ments Velocty (1/1)

21 5 4460

22 13 4260

23 9 4080

24 8 3910

25 11 3750

26 12 3610

27 6 3470

28 13 3350

29 7 3230

30 6 3130

Median 3940

iverage 3730

CONFlDLNTIAL
bECURITY INFORMATION 6 &PPi-,NDlX C



CONFIDkMNTIAL NPG RIPORT NO. 968

Statlic Fragmentation of Brandt 120mm Mortar Ammunition

jA.&GXkNT VUOCITY DATA

35mm Fastax Camera 3225 frames per sec.

Rd. i, heavy 120mm TNT Filler

Total L,eight 36.91 Lbs. Filler L.eight 9.71 Lbs.

Frame in ;shich
hit Occurred No. Fragments Vel2cltLLtZB)

17 1 5690

18 6 5380

19 23 5090

20 38 4840

21 23 4610

22 12 4400

23 4 4210

Median 4920

Average 4810

CONFIDLNTIL
6LCURITY 1NFORMATION 1 APPkENDIX C



CONFIDENTI" NPG RSPORT NO. 968

Static Fragmentation of Brandt 120mm Mortar mmmition

TALA. IV (Continued)

BAiGMkNT V,6LOCI A &

35mm Fastax Camera 3240 fremes per see.

Rd. 2, Heavy 120mm TNT Filler

Toial V-eight 37.49 Lbs, Filler L,eight 9.71 Lbs.

Frame in Vuhich
Hit Occurred A2. Fragmena Velocil.Ltzs)

18 15 5400

19 21 5120

20 26 4860

21 25 4630

22 18 4420

23 8 4230

24 4 4050

25 2 3890

Median 4900

Aver&ge 4770

CONFIDENTIAL
LECURITY INFCUATION 2 APPJNDII C



CONFIDENTIAL NPG R.PORT NO. 968

Static Fragmentation of Brandt 120mm Mortar immunition
- - - - - - - - - - - - - - - - - - - - - - - - - --- - -

TABLE IV (Continued)

UW&AG1DVNT VLOCIX DATL

35mm Festax Camera 3240 frames per sec.

Rd. 3, he&vy 120mm TNT Filler

Total Weight 37.18 Lbs. Filler Leight 9.71 Lbs.

Frame in ~.hich
-hit Occurred No. FrLRments Velocity (f1s)

16 1 6080

17 1 5720

18 9 5400

19 30 5120

20 34 4860

21 10 4630

22 6 4420

23 1 4230

24 3 4050

Hedi,--n 5050

Average 4930

CONF1Dt;N 1l1
&5CURITY INFORKLTION 3 APP6NDIX C



CONFIDWITIAL NPG REPORT NO. 968

Static Fragmentation of Brandt 120mm Mortar Ammunition
------------------------------------------ - - -eeeeeeeeeeeeeeeeeeeeeeeeeee- -

TAXLE IV (Continued)

FM,,GI&NT VQ LOCIT DAT

35mm Fastcx Camera 3240 frames per sec.

Rd. 4, Heavy 120mm TNT Filler

Totcl Vieight 36.68 Lbs. Filler %eight 9.71 Lbs.

Frame in I.hich
Hit Occurred No. Framents Velocitx (f/s)

18 6 5400

19 18 5120

20 27 486o

21 24 4630

22 12 4420

23 5 4230

24 2 4050

25 2 3890

26 1 3740

27 3 3600

ledian 4860

Average 4720

CONFIiNTIAL
i.CURITY INFORM&TION 4 APPLNDIX C



CONFlDbNTIAL NPG RLPORT NO. 968

Static Fragmentation of Brandt 120mm Mortar Ammunition
- - -a-a-a a-a-a-a a-a-a-a- -a-a-a- -a-a-a -a a -a -a -a

TABLA IV (Continued)

_GMENT .vkLOClTY DTA

35m Fastax Camera 3210 frames per sec.

Rd. 5, Heavy 120mm TNT Filler

Total Weight 37.20 Lbs. Filler Ieight 9.71 Lbs.

Frame in Which
hit Occurred No, Fragments Velocity (Uls)

18 17 5350

12 5070

20 18 4820

21 31 4590

22 11 4380

23 2 4190

Median 4940

Average 4810

CONFIDENT I.L
SA.CURITY INFORMATION 5 APPLeNDIA C



CONFILFMTIL NPG RLPORT NO. 968

6tatic Fragmentation of Brandt 120mm Mortar kmmunition
~~- - -------------------------------------------------------------- - - - - ------ -- -- --

TABLE IV (Continued)

35mm Fastax Camera 3240 frames per sec.

Rd. 6, Heavy 120mm TNT Filler

Total ieight 37.33 Lbs. Filler %eight 9.71 Lbs.

Frame in U,hich
Hit Oceurred No. LrYelocitz (f/S)

19 8 5120

20 25 4860

21 28 4630

22 17 4420

23 8 4230

24 2 4050

Median 4750

Average 4650

CONFIDENTIAL
6ECURITY INFORMATION J %PPLNDIX C
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